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HONDA REAL WORLD CRASH
TEST FACILITY
INTRODUCTION
This paper introduces the
world’s first indoor omnidirectional
car to car crash test facility that
Honda built in March, 2000, in or-
der to more faithfully reproduce real
world accident situations as well as
accidents involving vehicles of simi-
lar weights (as represented by the
existing fixed barrier crash tests ).
OUTLINE
The facility is indoors so that
it is possible to research real world
accident situations efficiently re-
gardless of the weather. The courses
are eight in total. The eight planes
placed at 15 degree intervals diverge
from the baseline form by the
straight course and 0 degree course.
This facility can recreate accidents
of all kinds and all directions. Each
lane stretches 130 meters which
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Fig. 1  Course layout
makes it possible to achieve a
crash speed of 80 km/h maintain-
ing stable dummy positioning. The
vast crash zone measures 130 square
Fig. 2  Inside view of the omnidirectional crash test facility
IATSS Research Vol.24 No.2, 2000 • 103
Fig. 4  Car to car crash test
meters and has no pillar. It
stretches 272 meters from north to
south, 178 meters from east to west,
where the ceiling height is 15
meters and the floor area measures
31,000 square meters.
real world accidents such as pe-
destrian tests by means of a new
pedestrian dummy which Honda
has developed, rollover and so on.
TESTING AND ANALYSIS DEVICES
Nothing is more important in
testing than the collection of data.
Thirty-six high speed automatically
controlled cameras and vehicle
mounted cameras capture the defor-
mation of the car and kinematics
of the occupant dummies with an
exceptionally high level accuracy.
At the point of contact, a 27-square
meter area is transparent flooring,
in order to capture the deforma-
tion of the undercarriage. The
video data and over 200 types of
data recovered from dummy and
Vehicle sensors are transmitted to
servers immediately, and then it is
possible to analyze the data at once.
SECURE AND EFFICIENT TESTING
The control room is located 4.5
meters above the floor for secure
reasons and overlooking the whole
crash zone. Most of the facility’s
testing functions can be controlled
from here. The range of control
functions handled from this room
includes starting and stopping cars,
and just in the configurations of
lights and cameras. Collision con-
ditions, lighting and camera configu-
rations, are programmed by
interpreted automation and roboti-
zation systems producing set up
time to a minimum. The result is
more efficient testing.
PERFORMANCE
Two cars can be towed to col-
lide at speeds of 80 km/h. Collisions
can also be produced between two
cars travelling at different speeds,
for example 40 km/h versus 80
km/h. This facility can recreate
Fig. 3   Outside view of the omnidirectional crash test facility
* The above report was written by Tomiji
SUGIMOTO and Hidetoshi SARUWATARI
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HONDA SECOND-GENERA-
TION PEDESTRIAN DUMMY
Honda has been conducting
safety research for not only vehicle
occupants but also pedestrians as
vulnerable road users. In 1998,
Honda developed a car body de-
signed to reduce pedestrian head
injuries and this has been imple-
mented in a number of models, in-
cluding the HR-V (released in
September of 1998), Odyssey and
minicars. By the end of April 2000,
Honda has sold more than half a
million vehicles incorporating this
injury-reducing body technology.
The pedestrian dummy is in-
dispensable to conduct this kind of
research. Honda has also been de-
veloping a pedestrian dummy to
promote pedestrian safety technol-
Fig. 2  Knee structure Fig. 3  Measuring system
ogy. The first-generation pedestrian
dummy was developed and its main
aim was to reproduce the kinemat-
ics of a pedestrian body in the event
of a collision with a vehicle. In the
study with the dummy, impact con-
ditions of pedestrian body regions
into vehicle body parts were ob-
served. The results from the study
were used in the development of
the pedestrian safety vehicles de-
scribed above.
Now a new second-generation
pedestrian dummy has been devel-
oped. This dummy is modified from
the latest version of the passenger
type dummy. It has a structure that
more closely resembles that of the
human body and allows more de-
tailed data collection over a broader
range; thus helping extended re-
search into the protection of the hu-
man body.
Study of the legs was empha-
sized in the development of the new
dummy because more than half of
severely injured body parts in pe-
destrian accidents are legs. The new
dummy leg has a knee that has a
human-like structure. The knee has
condyles, a meniscus and ligaments
the same as a human knee does.
This structure makes it possible to
study pedestrian leg injury more pre-
cisely, and also makes kinematics
of the dummy body during a colli-
sion with a vehicle more human-
Fig. 1  Second generation pedestrian dummy
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Fig. 4  Improved dummy model
like. Other body parts, such as the
lumber spine, thoracic spine etc. are
also modified to make the kinemat-
ics of the dummy more human-like.
Injury assessment capability
was significantly improved from the
first-generation dummy. The first-
generation dummy has only four
measurement points and the data
channels are only 10. For the sec-
ond-generation dummy, the number
of measurement points was doubled
to 8, and the data channels increased
up to 64. Furthermore, in addition
to acceleration of body parts, bend-
ing moments, loads, angular accel-
erations, etc. can now be measured.
With this instrumentation, more de-
tailed evaluation of injuries of pe-
destrians can be made.
In conjunction with the devel-
opment of the second-generation
pedestrian dummy, advances in ac-
cident simulation involving pedes-
trians has also been made. The
adoption of Finite Element Method
(FEM) analysis translates into a
much more accurate modeling of the
dummy’s configuration, a signifi-
cant improvement on the previous
method using 15 ellipsoids and 14
joints to represent the human body.
This not only allows the move from
simple kinematics evaluation to
more precise dummy injury evalu-
ation; it also makes it possible to
take into account other parameters,
such as vehicle  shape and load char-
acteristics, for better, more precise
crash test simulation involving
dummies.
In addition to the pedestrian
dummy simulation, detailed re-
search on leg injuries using a hu-
man leg evaluation model has been
conducted. The human leg evalua-
tion model recreates the actual hu-
man body structure, allowing for a
much more detailed and realistic
analysis of pedestrian leg injuries.
This kind of model makes it pos-
sible to study the injury mechanism
of the leg more precisely. It also
supplements crash testing with dum-
mies and allows for research into
more effective ways of reducing pe-
destrian injuries.
The traffic safety problem is
not only a subject for one company
but for all of society. HONDA not
only intends to use the results of
testing with this second-generation
dummy in development of its own
commercially released vehicle mod-
els, but also to cooperate with other
interested parties in the study using
this dummy so as to promote the
adoption of pedestrian-injury reduc-
ing technology.
Fig. 5  Human leg model
Fig. 6  Crash test using a second-generation pedestrian dummy
* The above report was written by Tomiji
SUGIMOTO and Akihiko AKIYAMA
